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Nitrate (after its reduction to nitrite in vivo) and nitrite can
interact with amines and amides to produce nitrosamines and nitros-
amides (N-nitroso compounds).  These reactions can occur, under
appropriate conditions, _in vitro and in vivo. Thus, humans can be
exposed to N-nitroso compounds that are formed in the environment or
in the body~after ingestion of nitrate, nitrite, and nitrosatable
amino compounds.

Of the preformed nitrosamines present in the environment, most
.human exposure comes from nitrosamines in the air of some workplaces,
tobacco smoke, cosmetics, pharmaceuticals, and pesticides.  Of the
dietary sources of preformed nitrosamines, the most important are
cured meats, especially bacon, and beer.  The formation of N-nitroso
compounds in vivo has been well documented in laboratory animalst  In
humans, the~~evidence is sparse.  However, one recent study showed
that a noncarcinogenic nitrosamine was synthesized in a human subject
after the ingestion of an amine (proline) and nitrate.  In that
experiment, the ingestion of a large excess of ascorbic acid or
a-tocopherol effectively reduced the endogenous formation of the
nitrosamine. Using data from this experiment, the Committee esti-
mated in its first report that the amount of nitrosamines formed In
vivo from the intake of nitrate and nitrite is roughly equivalent to
the amount of preformed nitrosamines in the diet of the average
person.

Many N_-nitroso compounds have been shown to be mutagenic in
microbial tests, either directly or with metabolic activation.
Approximately 90% of the 300 N-nitroso compounds tested have been
shown to be carcinogenic in one or more species of animals; this
suggests that these compounds are likely to be carcinogenic in humans
as well.

In this section, the toxicity data for alternatives judged by the
Committee to be most promising in preceding chapters are reviewed.
These alternatives are ascorbic acid and its salts, lactic-acid-
producing bacteria and lactic acid, glucono- 6-lactone, sodium
chloride, wood smoke, sorbic acid and potassium sorbate, sodium
hypophosphite, a-tocopherol, irradiation, and fumarate esters.

For the alternatives that are classified as GRAS substances, the
Committee has relied on the reviews done by the Select Committee on
GRAS Substances of the Federation of American Societies for Experi-
mental Biology (FASEB) for much of its toxicologic information. When
more recent data were available, the Committee included them and dis-
cussed their implications. In addition, if information was available
on alternatives to be used in combination with nitrite, the toxi-
cology of the combination of agents is reviewed.